A facile synthetic route and growth mechanism of heterobimetallic cubical nanoparticles Au@AgCl and Ag@AgCl@Au have been developed using Muntingia calabura flower extract. The formation of nanoparticles has been confirmed through UV-Vis, powder X-ray diffraction and electron microscopy.
Introduction
An anisotropic structure of metallic nanoparticles attracts considerable research attention due to their interesting properties and widespread applications in the elds of catalysis, electronics, imaging, therapeutics, etc.
1-8 An anisotropic nanostructure can be achieved by controlling different parameters such as the reducing agent, stabilising agent, concentration ratio of reactants, reaction temperature, pH, etc.
9,10 Synthesis of anisotropic nanostructures with a high degree of control over the shape, size and composition using established conventional methods is a very difficult task as this involves multistep synthesis processes. In addition, in most of the cases the nanoclusters are prepared and stabilised by the utilisation of synthetic chemicals as reducing and stabilising agents which are hazardous or toxic and makes the nanoparticles bioincompatible. Replacement of toxic chemicals by biomolecules or through biogenic processes would be an alternative and efficient strategy for the synthesis of nanoparticles to overcome the aforementioned limitations. [11] [12] [13] Among different living organism, plants are the best choice for their simplicity and easy handling. 11, 14, 15 Phytochemicals (polyphenols, terpenoids, avones, etc.) with diverse range of reducing properties (mild or strong) present in different plant are responsible for the synthesis of metal nanoparticles.
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The reducing-cumcapping/stabilisation properties of plant phytochemicals make the metal nanoparticles eco-friendly, cost effective and biocompatible. Considering these aspects, various research groups have used different plant extracts for the synthesis of shape and size-tunable metal nanoparticles using different metals salts (gold, silver, copper etc.) as precursor. [21] [22] [23] However, little progress has been made on the green synthesis of heterometallic core-shell nanoparticles. Although the heterometallic core-shell type nanoparticles oen display improved or new properties as compared to their monometallic counterparts.
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Moreover, bio-conjugated metal nanoparticles are known to exhibit improved pharmacological activities (antibacterial and anticancer activity and induction of angiogenesis) as compared to the individual counterpart. 23, 24, 26, 27 Thus, green synthesised multimetallic nanoparticles using medicinal plant extract of denite physiological activity are anticipated to exhibit increased/new medicinal properties. However, a very little work has been done in this aspect. Moreover, to the best of our knowledge no reports have been found on the antibacterial activity of green synthesised shape selective heterometallic nanoparticles.
On the other hand, Muntingia calabura (MC) (family Elaeocarpaceae), also known as Jamaican Cherry (mainly seen in parking lot) are known for its medicinal values. In Southeast Asia, this plant is used as a folk medicine (e.g. fever, headaches, antidyspeptic, liver disease, antiseptic). [28] [29] [30] Aqueous extract of this plant, contains chalcones, alkaloids, proteins, avonoids, saponin, tannin and anthraquinone have anti-nociceptive, antiinammatory and antipyretic activity. 31, 32 Flavonoids present in MC exhibited signicant antioxidant, anticancer and antibacterial activity. [33] [34] [35] In addition, the aforementioned plant metabolites containing the different functional groups such as phenolic-OH, -NH 2 , -CHO, -COOH etc. are known for the bioreduction and stabilisation of metal nanoparticles.
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However, preparation of metal nanoparticles using the medicinally important MC ower extract has not been yet explored. Thus, considering this aspect the present contribution intends to highlight the synthesis of mono and bimetallic nanoparticles using MC ower extract (Scheme 1).
Herein, we report a green chemistry approach for the synthesis of monometallic gold nanoparticles (AuNP, NP1) and silver nanoparticles (AgNP, NP2), and heterometallic cubical core-shell nanostructures Au@AgClNP (NP3) and Ag@Ag-Cl@AuNP (NP4) by adding Ag + ion and Au 3+ ions to the preformed AuNP and AgNP solutions, respectively. Clear aqueous MC ower extract is used as a reducing-cum-capping-cumstabilising agent for the synthesis of metal nanoparticles. The structural, optical and plasmonic properties of synthesised nanoparticles have been studied through different instrumental techniques. The antibacterial activity of prepared nanoparticles is compared with aqueous extract using Gram positive B. subtilis and Gram negative E. coli bacteria, respectively.
Results and discussion
The aqueous extract of MC owers is collected by digesting the clean owers under microwave oven at 800 W followed by ltration (see Experimental section). The monometallic nanoparticles have been synthesised using metal precursors and plant extract in suitable ratios. The core-shell nanoparticles have been prepared by adding desired precursors to the preformed nanoparticles. The synthesis of metal nanoparticles using ower extract is outlined in Scheme 1. It is observed that the ower extract is sufficiently strong to reduce the metal ions into nanoparticles at room temperature. The formation of monometallic AuNP (NP1) and AgNP (NP2), and their bimetallic core-shell type analogues Au@AgClNP (NP3) and Ag@AgCl@AuNP (NP4) utilising ower extract are monitored by observing their characteristic surface plasmon resonance (SPR) bands using UV-Vis spectroscopy (Fig. 1) . The observed SPR bands at 435 nm and 530 nm in the UV-Vis spectra are the signature for the formation of AgNP and AuNP, respectively (Fig. 1) . To optimise the reaction parameters, the concentration of the reagents, reaction time and pH are varied. It is found that at neutral pH, 50 mL plant extract with 0.25 mM concentration of HAuCl 4 in 10 mL exhibits a sharp SPR peak with the highest intensity at 530 nm ( Fig. S1 and S2 †). It is observed that within 10 minutes 90% of the reaction is completed and then the rate of reaction becomes very slow (Fig. S2b †) . No signicant change in the absorption maxima is observed even aer 24 h. Interistingly, no signicant change in the formation of AuNP is observed using the ower extract collected from different place and different time. This indicates the consistency of biological content of the ower extract and reproducibility and reliability over the batches (Fig. S3 †) . For AgNP, 6 h is found to be the optimum reaction time keeping other parameters same as AuNP (Fig. 1, S1b and S2c †). Hence, reaction times 3 h and 6 h are xed for the preparation of AuNP and AgNP seeds, respectively, and are used for the preparation of their bimetallic analogues. To the in situ formed AgNP seed solution a varying amount aqueous HAuCl 4 solution is added. The strong SPR band of AgNP gets masked and concomitant growth of a new band at 530 nm is observed upon addition of Au 3+ ions ( Fig. 1 and S4b †). This suggests that AgNP surface is covered by Au atoms and may lead to the formation of coreshell type Ag@AuNP (NP4). Similarly, for Au@AgNP it is expected that the SPR band at 530 nm should get masked by Ag and a new SPR band should appear around 430 nm. However, the SPR band at 530 nm does not get masked rather the intensity gets increased continuously upon addition of Ag + ions ( Fig. 1 and S4a †) which is quite unusual. This suggests that deposition of Ag on AuNP seed does not proceed through expected way. Further, the literature reports suggest that Ag nanocube displays SPR band around 450-550 nm. [39] [40] [41] [42] [43] Thus, the formation of cubical Au@AgNP might be possible in the present case and the same is evident from the corresponding SEM images (vide infra). However, Ag nanocube should show additional SPR bands at 350 nm and 400 nm along with the peak at 530 nm which is absent in the present case. 44 Thus, the possibility of formation of Au@Ag nanocube might be ruled out. It is to be noted that aer the formation of AuNP, the solution possesses a large amount of free Cl À ions which can react with Ag + and form AgCl. Hence, the other possibility of formation of cubical Au@AgClNP or Au@Ag/AgClNP should also be considered. As no SPR band around 400 nm is observed, the possibility of formation of Au@Ag/AgClNP can be eliminated. Hence, the composition of the bimetallic cubical nanoparticle may be assigned as Au@AgClNP (NP3). This observation is consistent with earlier reports. 23 It is to be noted that there is no extra reducing agent or extract is required for the preparation of coreshell nanoparticles. The as-synthesised core-shell type Au@AgClNP is found to be stable at least upto one year in solution, however, Ag@AgCl@AuNP is degraded with time ( Fig. S5 †) . Formation of cubical shape bimetallic nanoparticles via the simple addition of metal ion and plant extract is rare. 23 It is difficult to predict at the current stage which chemical constituent(s) is(are) responsible for the formation of nanocubes as plant extract consists of several phytochemicals. More studies are required to know the exact reason behind this observation.
The formation of nanoparticles, their morphology, shape and size have been authenticated by SEM analyses. From the SEM analyses, it is observed that the monometallic AuNP (NP1) and AgNP (NP2) are spherical in nature with average particle size 30 AE 5.0 nm and 50 AE 5.0 nm, respectively, using 50 mL extract and 0.25 mM metal ions (Fig. 2 ). Upon addition of second metal ion the size of the nanoparticles get enhanced and also changed the shape from spherical to cubical. It is to be noted that making large sized nanoparticle with variable shape and monodispersity using synthetic chemicals as reducing agent is very difficult. However, in the present case, using MC ower extract we are able to achieve cubical multimetallic nanoparticles by simple variation of concentration of metal ion indicating its signicant role in making such shape. The presence of Au and Ag in monometallic and bimetallic nanoparticles have been evidenced through EDS analysis (Fig. 2) .
The crystalline nature of the green synthesised nanoparticles are identied by powder X-ray diffraction (XRD) analyses coated on glass slides (Fig. 3) nanoparticles. Thus, the composition of bimetallic core-shell nanoparticle NP3 can be assigned as Au@AgClNP (Fig. 3) .
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The absence of SPR band of NP3 at 400 nm related to AgNP in the UV-Vis spectrum (vide supra) also supports this assignment.
A possible reason could be the availability of a large number of free Cl À ions in solution aer the formation AuNP, which lead to the formation of AgCl upon addition of AgNO 3 . The crystallite size of the nanoparticles is calculated using the Debye-Scherrer equation (eqn (1)).
where D is the mean crystallite size, l is the X-ray wavelength for CuK a (l ¼ 1.5406Å), b is full width at half maxima (FWHM) of diffraction peak of the plane (111) and q is the diffraction angle. The average crystallite sizes are found to be 18-25 nm for NP1, 13-40 nm for NP2, 110-197 nm for NP3 and 40-70 nm for NP4 using eqn (1) . In the case of bimetallic nanoparticle NP4, the peak intensity corresponding to AgCl is very week (Fig. 3a) . As the formation of AgCl is prominent in the case of NP3, we further monitored the formation Au@AgClNP through powder X-ray diffraction studies with time. It is observed that the intensity of the peaks corresponding to AgCl are increased with time (Fig. 3b) . This further conrms the assignment of Au@AgClNP for NP3 and Ag@AgCl@AuNP for NP4 although the amount of AgCl signicantly varies in both cases.
To identify the probable biomolecules responsible for the reduction and stabilisation of nanoparticles present in the MC ower extract, FTIR analyses are performed (Fig. S6 †) 
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AgNP is known to exhibit good antibacterial activity. However, the exploration of antibacterial activity of bimetallic nanoparticles is limited. 48, 49 To test the antibacterial potency of our synthesised nanoparticles, disc diffusion assay of Gram negative E. coli and Gram positive B. subtilis strains are used. The preliminary screening study by disc diffusion assay demonstrates that AuNP (NP1) does not possess any antibacterial activity whereas monometallic AgNP (NP2), bimetallic Au@AgClNP (NP3) and Ag@AgCl@AuNP (NP4) are found to be active (Fig. 4) . The disk diffusion assay have shown a zone of inhibition of 2.8 mm, 4.5 mm and 3.4 mm for E. coli and 4.3 mm, 4.6 mm, and 0.0 mm for B. subtilis, respectively, for NP2, NP3 and NP4 (Fig. 4a and Table 1 ). Among the nanoparticles, the core-shell type NP3 has shown the best activity against both E. coli and B. subtilis, although the standard drug kanamycin is inactive (against B. subtilis) (Fig. 4 and S6 †) . It should be noted that MC ower extract and chemically synthesised AuNP and AgNP (using NaBH 4 and PEG) do not show any antibacterial activity (Fig. 4a) . Next, we have studied the growth kinetics of E. coli and B. subtilis strains using active nanoparticles. The growth of the strains has been monitored by measuring the OD at 600 nm (OD 600 ) in 1 h interval. Results indicate that NP3 completely inhibit the growth of E. coli and B. subtilis, which is similar to the standard antibiotics kanamycin on E. coli and ampicillin on B. subtilis (Fig. 4b) . The bimetallic NP4 has also shown moderate growth inhibition of E. coli. The monometallic NP2 does not show any effect on the growth kinetics of E. coli, however, has a little effect on B. subtilis (Fig. 4b) .
The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of the active nanoparticles have been determined. The MIC and MBC values are found to be 25 mM Fig. 3 Powder XRD spectra of (a) metal nanoparticles and (b) time-dependent spectra of Au@AgClNPs synthesised using MC flower extract. and 31 mM for NP3, 28 mM and 37 mM for NP4 against E. coli, and 15 mM and 25 mM for NP3 against B. subtilis, respectively (Table 1 and Fig. S7 †) . The growth curve and MIC/MBC values suggest that NP3 and NP4 for E. coli and NP3 for B. subtilis are acting as bactericidal. NP2 does not have any signicant effect on growth curve, however, it is signicant in disc diffusion assay, possibly due to prolong incubation time (16 h).
Next we have studied the mechanism of antibacterial activity of nanoparticles towards E. coli. It is known that reactive oxygen species (ROS) plays a crucial role in bacterial cell death. Metal nanoparticles are known to induce ROS production and alter the cell metabolism at different levels like transcription, transport and membrane integrity in bacteria. 27, 50 The production of ROS through primary antibacterial mechanism aer the treatment of nanoparticles is measured using DCFDA uorescent dye. E. coli stains are treated with nanoparticles at MIC concentrations for 1 h followed by addition of DCFDA dye for 30 min. DCFDA de-esteried by cellular enzymes and oxidized to DCF in presence of ROS, which has higher uores-cence intensity. The ROS is determined by measuring the uorescence intensity as described in the Experimental section.
It is observed that bimetallic core-shell Au@AgClNP (NP3) and Ag@AgCl@AuNP (NP4) induce more ROS production than monometallic AgNP (NP2) and positive control on E. coli (Fig. 4e) . The order of ROS production is NP3 > NP4 > NP2. The observed antibacterial activity of the nanoparticles are also in the order ROS production. Thus, nanoparticles induced ROS formation is primarily responsible for bacterial cell death.
Prompted by this exciting antibacterial activity of NP3 we become interested to study its toxic effect towards normal human cells. Normal human breast cell (MCF-10) has been selected for toxicity study. It is observed that there is no inhibition effect of NP3 towards the growth of MCF-10 cells (IC 50 > 100 mM) (Fig. 4f) . This indicates that the nanoparticle has no/ less toxic effect on human cell.
Conclusions
In conclusion, the present study demonstrates successful synthesis of monometallic AuNP and AgNP, and bimetallic Au@AgClNP and Ag@AgCl@AuNP core-shell nanoparticles using ower extract of Muntingia calabura. The synthesised nanoparticles have been characterised using various analytical techniques. The formation of nanoparticles have been conrmed by observing the characteristic SPR bands using UVVis spectroscopy. The electron microscopic images and EDS analysis suggests the spherical shape monometallic and cubical shape bimetallic nanoparticles and presence of desired elements, respectively. The antibacterial study against E. coli and B. subtilis shows that AuNP is inactive whereas AgNP, coreshell type Au@AgClNP and Ag@AgCl@AuNP are effective. The Au@AgClNP has shown the best antibacterial activity among the present set of nanoparticles and the activity is comparable to the commercially available kanamycin or ampicillin. Our results show that increased antibacterial activity of bimetallic compounds Au@AgClNP or Ag@AgCl@AuNP is due to increased production of ROS which is the primary component to alter the metabolic state of E. coli. Moreover, the core-shell type Au@AgClNP shows signicantly less toxicity (IC 50 > 100 mM against MCF-10 normal cell line). Achieving anisotropic nanoparticles is cumbersome. The present study demonstrates such an example of the preparation of cubic nanoclusters by simple and milder process. Moreover, the synthesised multimetallic nanoparticles show signicantly good antibacterial activity and less cytotoxicity towards normal human cell which is a remarkable observation. Thus, we believe that the present set of examples is an important addition to the community those who are working on the development of anisotropic nanostructures and antibacterial agents for tropical applications.
Experimental

Materials
The chemicals HAuCl 4 and AgNO 3 were purchased from SigmaAldrich, India. All the experiments were performed in triple distilled water. All the glasswares were cleaned with aqua regia to remove the traces of metal contaminant and thoroughly washed with triple distilled water followed by drying in the oven.
Preparation of Muntingia calabura ower extract 10 g fresh ower of Muntingia calabura were collected from the parking lot of Siksha 'O' Anusandhan University, washed with ethanol for 30 s followed by thorough wash with triple distilled water. The clean owers were soaked in 50 mL triple distilled water and boiled in a microwave oven at 800 W for 1 minute.
This process was repeated for 6 times in 1 h interval. This was then allowed to cool to room temperature and ltered. The ltrate was then centrifuged at 14 000 rpm for 40 minutes at 4 C. The supernatant was collected and stored at À20 C and used as stock solution. The extract was allowed to pass through 0.2 mm syringe lter before its use for the reduction of metal ions.
Synthesis of monometallic AuNP (NP1) and AgNP (NP2)
A 100 mL, 25 mM aqueous solution of HAuCl 4 was added to triple distilled water and stirred for 30 minutes at room temperature. To the mixture, a varying amount of aqueous ower extract of Muntingia calabura (25 mL, 50 mL and 100 mL) were added with stirring. The nal volume of the reaction mixture was maintained 10 mL by pre-adjusting the volume of water. The colour of the solution was gradually changed from light yellow to violet to purple indicating the formation of AuNP. The progress of the reaction was monitored by UV-Vis spectrometer by measuring the characteristic SPR band of AuNP at 530 nm with time. Similar synthesis procedure was followed for the preparation of AgNP. The synthesised nanoparticles solution were kept in the refrigerator and used as stock solution.
Synthesis of bimetallic Au@AgClNP (NP3) and Ag@AgCl@AuNP (NP4)
The aforementioned AuNP and AgNP solution were taken as seeds for the preparation of bimetallic core-shell type nanoparticles. To 10 mL AuNP seed solution variable concentrations (0.05 mM, 0.1 mM, 0.2 mM, 0.4 mM, 0.6 mM, 0.7 mM and 1.0 mM) of aqueous AgNO 3 solution were added separately with stirring and continued for 6 h at room temperature. The formation of core-shell Au@AgClNP was monitored by UV-Vis spectroscopy. The nanoparticle solution was kept in the refrigerator for further use.
Similarly, Ag@AgCl@AuNP was synthesised by separately adding variable concentrations (0.0062 mM, 0.0125 mM, 0.025 mM, 0.05 mM, 0.1 mM, 0.2 mM and 0.4 mM) of aqueous HAuCl 4 solution to 10 mL AgNP seed solution. The solution was stirred for 6 h at room temperature and kept in refrigerator for further use.
Chemical synthesis of AuNP and AgNP
Metal nanoparticles were synthesised chemically by using sodium borohydride as reducing agent and PEG-6000 as stabilising agent to compare the activity with green synthesised nanoparticles. In brief, 100 mL, 0.5 mg mL À1 NaBH 4 solution was added dropwise to an ice cold vigorously stirred 10 mL 0.25 mM HAuCl 4 solution containing 200 mL PEG-6000 (0.1% w/ v nal concentration). The colour of the solution immediately got changed and stirring was continued for another 2 h and stored in the refrigerator for further use. Similar procedure was followed for the synthesis of AgNP.
Characterisation UV-Vis spectroscopic studies. Initial characterisation of different metal nanoparticles were investigated by UV-Vis spectroscopy using Perkin Elmer Lambda 35 spectrophotometer. The spectral data obtained were then plotted using Sigma Plot 10.0.
Powder X-ray diffraction (XRD) analysis. Monometallic NP1 and NP2, and bimetallic NP3 and NP4 were concentrated by centrifugation. The concentrated nanoparticles were then placed on glass slides followed by dried at 70 C overnight. The X-ray diffraction analyses were performed using Bruker D8 Advance Diffractometer (Bruker AXS, Germany) with Cu K a radiation (l ¼ 1.54Å). XRD patterns of nanoparticles were recorded over a 2q range of 10-90 with a scan rate of 0.0438 deg S
À1
. The instrument was calibrated with lanthanum hexaboride (LaB 6 ) prior to analysis.
Fourier transform infrared spectroscopy (FTIR) studies. To nd out the presence of biomolecules responsible for the reduction and capping of metal nanoparticles, FTIR (Bruker FTIR ALPHA) analyses were performed using dried Muntingia calabura ower extract and metal nanoparticles (AuNP and AgNP) by making KBr pellets.
Scanning electron microscopy (SEM) studies. For SEM analysis, samples were placed on carbon tape and dried. The SEM images were recorded using Scanning Electron Microscope (Zeiss Merlin compact Microscope, Oxford instruments).
Antibacterial activity study E. coli MG1655 and B. subtilis 168 strains were used for all antimicrobial assays. Luria-Bertani broth (Himedia, India) was used for disc diffusion assay and growth curve measurements. Mueller-Hinton broth/Agar (Himedia, India) was used for MIC and MBC determinations. Whatman lter paper disks (diameter ¼ 5 mm) (Sigma-Aldrich, USA) were prepared and autoclaved before use. Ampicillin and kanamycin antibiotics were procured from Sigma-Aldrich, USA. All nanoparticles, antibiotics were diluted in double distilled water. B. D falcon non-treated 24 and 96 well culture plates (BD Bioscience, India) were used in experiments.
Disk diffusion assay
Overnight culture of E. coli and B. subtilis strains were diluted to OD 600 0.05. From that, 2 mL of culture was poured on each LB agar plate and immediately excess culture was discarded. Plates were air-dried. Filter paper disks were placed on dried culture LB agar plate. 40 mL of AgNP, AuNP, Au@AgClNP and Ag@Ag-Cl@AuNP (0.25 mM) was spotted on paper disks and air-dried for 30 min. The same concentration of ampicillin and kanamycin (0.25 mM) and MC ower extract (40 mL) were taken as controls. Chemically synthesised AgNP and AuNP were also taken as controls. Aer that, plates were incubated at 37 C for 10 h. Clear zones were noted as the inhibitory effect of nanoparticles on growing lane of culture.
Growth curve assay E. coli, B. subtilis cultures were diluted to OD 600 0.1 and nal concentration of 50 mM nanoparticles were added to 500 mL of culture in 24 well multi-well plates. For controls, equal concentrations of ampicillin and kanamycin were added. Plates were incubated at 37 C with shaking at 200 rpm. OD 600 of culture was measured at each hour with Varioskan multi-well plate reader.
MIC and MBC determination
MIC was determined using microdilution method according to the guidelines of CLSI protocol. 51 E. coli and B. subtilis strains were grown up to 0.5 OD 600 at 37 C. The culture was diluted to OD 600 0.0005 ($5 Â 10 5 cells per mL) and 100 mL were added to the different wells in 96 well plate. Different concentrations of nanoparticles (6 mM to 137 mM) were prepared in distilled water and added to the each well. Ampicillin and kanamycin were also tested as controls. The plate was incubated at 37 C for 16 h with shaking at 200 rpm. MIC noted as the concentration at which no visible growth observed. MBC was determined by spotting the culture from MIC plate on fresh MH agar plate and incubated at 37 C for 12 h. MBC was noted as the concentration at which no growth was observed on the plate.
ROS measurement
E. coli culture was grown at 37 C until OD 600 reaches $0.2 and nanoparticles (Ag or Au@AgCl or Ag@AgCl@Au) were added separately to culture at MIC concentrations. Further, the culture was grown for 1 h at 37 C, 20 mM of DCFDA (2 0 ,7 0 -dichlorouorescin diacetate) (Sigma-Aldrich, USA) was added and incubated at 37 C for 30 minutes. The culture was diluted to 15 times in 20 mM of phosphate buffer saline (PBS). The emission spectra were recorded from 510-560 nm using PTI-uorometer with an excitation at 495 nm at 25 C. For positive control, E. coli treated with H 2 O 2 was taken along with DCFDA dye.
Cellular toxicity assay
Normal human breast cells (MCF-10A) (from the ATCC) were cultured in serum-free mammary epithelial growth medium (MEGM; Clonetics Corp.) supplemented with 100 ng mL À1 cholera toxin. Normal human mammary epithelial cells (from Clonetics Corp.) were maintained in MEGM supplemented with bovine pituitary extract, insulin, human epidermal growth factor, hydrocortisone, and antibiotics. The cell viability of the green synthesised Au@AgClNP was assayed by standard MTT (3-(4,5-dimethylthiazol-2-yl)-2-5-diphenyl tetrazolium bromide) assay by following the procedure reported earlier. 
